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(54) Brush less dc motor and refrigerant compressor employing the motor 



(57) A brushless DC motor minimizes a chance of 
dislocation of or damage to an insulator used in the 
brushless DC motor. Slant portions are provided at end 
portions of the insulator; therefore, even if a nozzle of a 
machine for installing a winding should hit the insulator 
while moving between teeth, the insulator moves in a 
direction for coming in close contact with a slot aperture, 
i.e., in a direction substantially at right angles to a direc- 
tion in which the nozzle moves. This arrangement pre- 
vents the insulator from moving by being pushed by the 
nozzle, making it possible to minimize a chance of 
occurrence of an insulation failure caused by a dam- 
aged or dislocated insulator. 
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□ Only part of the claims have been paid within the presorted lime limit The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely ciaim(s): 



□ No claims lees have been paid within the prescribed time limit The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 
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All further search fees have been paid wtthin the fixed time limit The present European search report has 
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As an searchable claims couid be searched without effort justifying an adtftionaJ lee, the Search Division 
did not invite payment of any additional fee. 

Only part of the further search fees have been paid within the fixed time limit The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 



None of the further search fees have been paid within the fixed time Hmit. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1-4,29,30,33,34 

"brushless DC rotor polyester film slot liner insulator with 
slant portions" to minimize chances of a slot insulation 
failure induced by a winding nozzle 



1.1. Claim : 3 

"bounding the coil connections in such a motor with a 
polyester thread" preventing loosening or sticking out 
(bulge) of connections from winding heads , and thus a 
winding insulation failure 



1.2. Claim : 4 

"use of rare-earth permanent magnets in such a motor 
to produce an intense magnetic field" allowing a 
reduction in size of the motor 



1.3. Claims: 33,34 

refrigerant compressor using such a motor 



1.4. Claims: 29,36 

■brushless DC motor with slot liner insulation opening 
narrower than slot opening' to secure sufficient 
dielectric strenght between coil and core 



2. Claims: 5-10,14,25 

2.1. Claims 5-7 

"brushless DC motor with cut-out tooth portion" to reduce 
cogging torque 

2.2. Claims: 8-10 

■brushless DC motor with hole, groove or notch on tooth - to 
prevent magnetic short-circuit at time of rotor PM 
magnetization 

2.3. Claim: 14 

"brushless DC motor with given tooth shape" to prevent 
winding to overflow outside slots 

2.4. Claim: 25 

"brushless DC motor with fan-shaped tooth" to prevent 
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The Search Division considers mat the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namety: 

bulging and avoid coercive winding reshaping 



3. Claims: 11-13,32 

3.1. Claims: 11-13 

"brushless DC motor with press-fit junction insert in 
choosen positioning spot" for higher productivity and 
reliability of the coil connection 

3.2. Claim: 32 

"brushless DC motor with choosen positioning of caulking 
spot" in order to minimize the effects on magnetic paths 



4. Claims: 15,16 

"brushless DC motor with buried connectors in slots" to 
prevent cooling failure due to the use of extra resin 
molding around connections if located in winding heads 

5. Claims: 17-21 

•brushless DC motor with removable spacer, or reinforced 
insulator, and folded insulating paper on winding heads* in 
order to strain relief the winding heads 



6. Claims: 22-24,26-28 

6.1. Claims: 22-24 

■brushless DC motor with 7.5deg rotor or/and stator skew - to 
prevent cogging torque 

6.2. Claims 26-28 

"brushless DC motor with staggered or radially shifted PM 
rotor sectors" to reduce cogging torque 



7. Claim : 31 

■brushless DC motor with given slot shape" to increase coil 
occupancy and therefore motor efficiency 
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Application 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



Please note that all inventions mentioned under item 1, although not 
necessarily linked by a cannon inventive concept, could be searched 
without effort justifying an additional fee. 
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